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Abstract: 

PURPOSE: To perform gradation recording through an ink jet printer having a simple structure by arranging 
a plurality of energy functioning sections for a single delivery port and driving one or a plurality of energy 
functioning sections independently, as required, while combining the energy functioning force with the 
distance between the energy functioning section and the delivery port. 

CONSTITUTION: In a side shooter type head, for example, four heating elements are provided for a single 
delivery port. Four heating elements can be driven and one to four heating elements are driven as required. 
Distances d(sub 1), d(sub 2) between the surfaces of heating elements and the delivery port are varied so 
that four heating elements will have identical energy functioning force. Alternately, energy functioning 
force of four heating elements is with the distance between the heating element and the delivery port being 
fixed. There are four combinations where four heating elements have identical energy functioning force 
(slanted sections represent heating elements being driven), and thereby gradation can be represented in four 
stages where the sizes of bubble and ink drop are different. The size of the ink drop can be varied within 15 
types(24-l) in this case. (From: Patent Abstracts of Japan, Section: M, Section No. 1083, Vol. 15, No. 69, 
Pg. 97, February 19, 1991 ) 
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• 1 I 



fcftKSft, lffiE^*/^— f£fflg&tt, 1 o<OBuf5i}ttti 

£ C T HB fe 5 ^ «rK»-f * n t * «M* i 1" 5 

««o*WE»^y K. 

2. mrn.^<o— u\z.ttwt%fi, mm#>mm**kmz^ 

Eft— kk:*jv*t, mm^*^*?-<femute. *<of¥ 
Kttwt&n. m^^/v^— ftm$w-i, 1 oroMEstaj 

Eft—* Kf-ioVNT, mfE^A-3 1 — fW88Btt\ -tof^ 
fflffi^BfIia^^)®<o^^ t fS«fJli£ t ft -5 i 5 
Ktt^&ax, litrfE^A'^— ftsfflSBfi, loWHufEettb 

iter i mh^^^tmwum^mm-r^m^^-y ft 

»ft«£i£Hj£*5fc&rof£ffiP t 5 

Eft— * Ft-fcVT, BSE^A^— ftUBSiSHu -^-ofis 

fflffi#i!&E«»Wtt»©«»#fi] t filar*! t ft 5 J: 5 

jsct lefcs^ttiMHBfcwiiii-siKtt***— * k-c 
flUfltta* e> BtrEakiti n 4 -r*<Dmm&&-r l t> 131 cr-ttft 
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nz.Zffiffl'f ^ s/ hC»fettS*-C3fir*/j:|B»ife 

JDx b ttT^p D 0 {t: $ tbfc trot) foixfJ, t ftfeUffl 

rcD^ft^f HEftSHi, 0Ti!^^ i:^^ 

10 5Eft$c#£>/h»S (droplet) SrJRJSS^ Eft 

*^fctt*£ttTeft«rfi l 9fc©-cs>o-c, rroieft^ 

9frfm 1 ro^Sifi, ^iJx.{i^B#rF^ 3 0 6 04 2 9f 
5iaSM$Jntl/>5tO (Tele type*-^; 

. »&LfcEfttt{M*»&Eft«*fc:jSCT«JM!l»L 

20 ?rtT5 t.rox-fo5o 

i t> thai ^ &s matta i^tzmmm^^mtmmm^-iz 

S 2 <O^I±, 0lJ^«*H#fF^3 5 0 6 2 7 5^^ffl 
», 7(e|l#tr^3 2 9 8 0 3 Of «»t«-i*^tlt 
V^S^S; (Swe a t*SC) T-fcoT, ®g£tit!)^^fe 

30 m ± otfiioW $ nfcfeft^^^*:(D/J^^S^^^t $ -fr 
, r©i8*Sixfcffif«*©«!l«i*ixfc/jNj«Sr, — «©« 

mm\?btix\ / ^zi!siftmmffl&mfflz*tz>z.i:x, e 

ftSBtt-h^EftSrff 5 ^OT*fc5 0 
*^W(Cf4, t^yS»iii^rott^£;h/rv>5Eft^5' 
KSr«^i-5— «J-C*>S/X/u©^-!J (stfflP) 

jeH«&0>««{9 ^-srPnap-i- 5 r. t x ^nmm** 

40 HJS-Bri. rcDB#SfrE^S«^l-J:orPttiii-5Eft?S 

tzmffimx'ftnziiz. ^mm^mm^ntzmmm^ 

Eftft#^a^/J>jSro^^Eftffl5*f±^#*L#5«lc 

^3co^«. «n*.tf*n»fff?B3 4 1615 

miZffl^ZtlXb^jj^, (He r t z^) T'Sjot, 
50 Mfetiot, Eft^#ro/N8£r3&£Ste£i£-CEft 



3 

-r s ttx-h s„ gp % r co^se-m / x/u t sm®@r B i 

TE£§-f So 

^4<D#5tJ4, fi»J^Hi*H#flFB 3 7 4 7 1 2 0 4§-0J*ffl 
S^H^tLTV^S;^ (S t emmets:) T?, ~<D 

Efe*#0>/h*«r» JRWU-CV^^f 10 
-tirTEfi&fi 1 5 <Z)^*t UT, CCDS team' e #5£f4 

a $ *-cE*i- 5 1 ot-fc So 

9 , S t e mm e E^frfcekHJi-SSfc 
^t-, «««JfcE«Wt#«:BMJQU ra>*j5«jE«Wf* 

5= 

gp-ib, *uia^i*»6^3 0D*-s:«ia^^©/hS!(o^ 
©j» m%-®mx'ib s „ 

31 2 <£>;£S;i4, E®^ > KOv/i/f 1 y X/Wk* s "ert6-eift 30 

»{bttffi©»J»*SHii-C*) 5ii5 EftBfttc:*; -7 V *s 
£-f Sr i&TJffEli^s' KW-v/u^/X/WL^BffiT-, 

*4©#SW:, J(Si75SSB3©*5«fctt;-c3Wj{HSrJtttW 
#<^rrs„ BP*>. Ml->y//K-fc5: £ , 40 

(on-demand) T*E^?i£ffc3: / XjUcdoL 
an 4 9i£/±!LTE$i£fT5&(c, JB l 3 
w^tcetrnfR^-f-S/hSKDif, ®&<£>E&tcg 
fc/MttrlSJfci-S - i *We*5C Rt/JR 1 

* < K*a0E#©4feR_L0> i agri* AT-feS r k m<D±Z 
tem&&&-tz<, m^b, —jjizm^x, Eft^y Kro 



#i¥2-2 9 5 7 5 2 
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:©± 5Kif£#ifcU:M\ «j*±, iUiSlEMMIsJb* 

-r s r t tfxz s„ a»a>s-r >^ y 1 ~e^*-^c(4 

, ^Bg5 6-9 4 2 9-§-^{^-t©P«B^ULK$lxT 
, SS*H^^iWl t y X^^fc-O^SrSID'ai^-lirTESiii- 

st>(DT-fcSo ^co^ ^<r>mm*mmL.x^<<D&m 

Stilt, WWloi Lt, iJ#^Bg 6 

3-1 7 6 24fM^W. C^X(4, locO^-y7-f 
^ {Cjgil-f S ^SSrt T*E»aE^(D?SSE*Tp) o 
{Sfc^fiJi-s k 5 mm±.(DT.^ k jiT*»*t 

^/w^-t-iSatttJE^^Wig-^^/u^— ft, 
» ft»^-(b%liaUfct.OT-feSo X, #^BS6 2-4 
8 5 8 5^ffi(CI4, loW^ESStC^tt^nfca^cD® 
• Ha^^<D^*^A73^^SW»)W-f-cDA73^^ 5 

^^©xus: praEsaw-rs rtia»> pgmE&£fiffc 5 

fti©SI** s &5. X, 4t<2iBg6 2-4 6 3 5 8 

mt>-rm-^cou^Mzitcx, m^n^m^mnL 

TiPttiTSr kKX 5E«S:fT*v\ PgfSM^E^Srff 
&?t$fl?<£>lffl^;fcS. $ 6>(C X #<2iBS6 2-4 6 3 5 

9#^*{c{4, low^^tc^SixfcE®^®* 

^^ibE^-r^tiw^^r^^i-m-i-w ^^u^fscfc i 

^t§a»<0H^Si95 0 #^Bg 6 3-1 76 2 4^ 
^©SWiy.^-i4, V^-rnfcPgI^E^5rS«)t LfcSff 
fcS„ L^b^^b, V^-fnwSWt J ?:(D0^^H#4 »9BJ 

^Lfcv^wxy^-^i©^^ Kt^na-rs 

T-foS. U3S»U*asfe, ^s/v ? ^3.-^M<D®-g-(4, 1 
o©Pt(UP(-«-br, lo0^fft^5rff^LTffiffli-S 

*&^-(c*5v^»4s ^^l:^pjtg-r\ -?rco#m^Av^(c 
S£#-e#S>6^ ±E<D4 9^0!lco4 5i-, loroetHiP 
i:»LT, ^contttjptcaDS^SStc^roT^ISiBfiO^ 
^^^L7c4 5^t<D(^*3^TI4, #^^SrSfia: 
fcffl|»-r'5fc«>0»J»*ffi*s*< t^»9 , *fcJ«MMb# 
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— #HBS 59-124863 #PJBg 5 9- 

1 2 4 8 6 4 -§-^#^(4, &P£ffiffl©mi&£3g££i*\ 

-mmm<D&f&mmtix\,->z>tz£>, m^-xm^i-tzsE 

5*^A-S-jRSr#i-5ii:tcJ:9, 4#H)BB 5 9 - 1 2 4 
8 6 3 ^£$6, #|!P3 59-124864 ^^Hfl* 

£ bK, 4#WBg5 9 - 1 2 4 8 6 5 ^ffiJC^^tLT 30 

, »WE»«r£jeLT*Tfc:fcS J: 5 

JL at 40 

a — is 

*»wm:, jiiEe»sr»^-r5fc»fc, (i) ms&m 
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•5wi*«fi«:«»-r5w #w4. (2) mmm%t 
■eoreKjfls^i" Ltl^fett/jcvr. s£vm4, (3) 

h itjfEPtm P * T*©E§BI^ IS l£ |SI t T- fc 5 r. £ s fi&V >tt 
. (4) ituf5lM£<@C7>3i^A^— ftmU<D^*/u3?-if 

ja«sa»e>tWBBfctti p * -roEMas&i' l t m cr-«^v> 

*y M^J:5-rv^i«j*©JiSai»cov^-CIJiWi-5i:, ( 

a) f4jfe?si£«g-efc , ty7^^st-i'y^3o©g 

(b) fit — ^ 2 9*S*Pf^$tt-C, t-^2 9 0ili 

(c) (4t-^ 2 9©^ffiT-m^(C^$tL^^|^> 

o 

(d) tt*»3ss**te^«ufctt«t?a>5 f ^y^^^ 

tts. t— ^ 2 9icf4«isa*saEixrvMfcv^ffl 

fcfcij), t-?2 9 0«BiWttl*TLoo*)S 0 

(f) f4S6t«fi3 IdSiRttU t— *B5fc-<^^3ftS 

tub* < j x^ft^cA i 9^^r^Tv^5 

(g) tt*y^^^lc>f ^^39S*j»*3tftteJ:9Wl5« 
(y7>f;i/) $Jxt (. ) ottHB^fc^SiftS-e. « 



7 

^-To ^r/S^a— *S!£Jfc*ELfc»e\ -y--Y F->a- 

BfcttJP, 2f4£l£, 3l±f|Rje J, 4f±**«£, 5 {4 

«S»*4Sr«fifci-5«-«-i: LT, tfflfttOCtt, fct 
Tlfi, s i n, cojg-a-fe), ^fb^v^/K - 

y is<fi£<D^m*m^xMm.-rz>z. tas-ets,, 

5 tro"efc5dS5ai1t<04i^, 0. 0 0 1~5 ym, 30 
£?jgfc:i40. 0l~l)imi^5. 

t^f^AQ, Ag, Au, Pt, c u^asfctf e>tb, n 
tib&tiimLxmm&<o^fexffij£GLmz., bp^©** 

ficJ:t)^^4^^i-5t^? r tt?fe5. {£!IJ16 
Sr«*i-5*t^i LT^Tffl^fcWlCfi, fck*.l«Mk'> 40 

?St40. 0 1~1 0 Pm, $fil(-{40. l~5tfm, * 
(a) , (b) (4, #i8WI-J:5»fl«M*1S»^ 

mm, (b) (4 (a) <DA-A<mmmx\ m*. k4p± 

Up, 4tt«IIKflrc»>«. 50 
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©6tfflP{w*M,T, 4ffl©*Jft«cSrlB:»tfc'b©-(f*>S 0 

set, ne~4«srjs»i-r5. c?t5riiaot 
3% 4<@(D^^^-r-<T^iC3i^^^ : —^ffl^§r^rL 

TV^t, I2i (a) ~ (d) \Z.7rrf- £. 1 iC&l&frtD 

K3H (a) , (b) (4, *ftw<D{tL<Dmmmz^-rh 

<DX\ (a) tt»JRfWft«Sr6tan^J:9-re>*fct 

©, (b) (4 (a) cDB-Bmmmx&z. m3m<D4 
moftrnttfr-r^xmc^*/^— feffl^&wu-o^T 

, *fte><D4fi©3H!Mfcw t P'L->i:, attilPO^'L^-f 
ct, kfrXZZ, rco4 5ici"?,i, 4 

»-a-{C{4, 15i§9 (2' -1) ©jS^-anM V^jg© 
k&X%Z>t>ftXtbZ>. ftfc. ^(DWi 
-g-, S3[21<0 4 9i-. «»#i:BkfflP£-C(0ffi|*:;&S£fc> 
5i5(cLfc^ JB1H«5J;?IC B^tatf±SP*T* 

mt)**fr?ft&7LXhmt%i$kti i nbtt. isioo 

la-fr*fc*5, =-*fr*—ftmt}%®.7LZ>^Wck LTI4 
, /ctx.14, A*/n°/u^«J±, ^v^rtJ^€r^x.Tt £ 
V^U fe5VH4. ^*^b4ffi©^fl£Wyic#$SrS^ 

^<4r^tcRS3t$tL5tOT-l4*V\ — low 

5^(cf4, (2-1) ii •? <Dm&&x\ atm-o^m 
^>»fcj4^< . *^cr-t sm&mck iffes-t^-efes 

o ftot, 4'9PilB^^#<Si'9fcV^^(c:(4, 3B£tfr 
©*Sr* J ?»i-«>-Ctt*<, fctxf4, KlW^fri^A 

^j-rs^vw^mjE, rtfr-*. fii%}*ftw>ffii>*\z.ftrtxxt} 

<kiBS6 2-4 6 3 5 8^#tc:(4, ais/^a — ^StC 
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Lt> *3§^-C-|4, f-f Kfa-^fiKLttOHit (a) 
3£flBLfcr tSrottiD^T*5<o (b) 
S4B(a), (b) tt, I8#ft^as 8 BOt^Ofl-Cfc (C) 

V. (a) tt»»3fi-3o, IE^^iBgUfct(D, ( IS 

b) «Rf^8f»LfcM(Ot©r-fe5. 6 

IB 5 III (a) ~ (d) (4, J8KW(:^4flO»&© I El 
-^(DMf£%m<0 l0aSr*Lfc9 0«f, I0f4*il«l 10 m 

, 1 IteSgfBtfk 12 lite^S. 1 3f4$iJffl)«^ST*fo5 7 

„ ( a ) T?#ffl«« 1 0 «r»J* U (b) t«l 1 HI 

*r»*U (c)fWMl2**)SU (d) T'SJW IB 

lfil3?rMt5. 9 

S * 11 

W±©iftK^f)Bje>A^j:J: 5fc, *mm\c£2>k, mm 9-3 2 

&«f/£T\ HrSJB»«rfT*5£i:as-e*5. X, IB 



0 o racsx e>n, iffl±+^ist-# 5 wvw-cfc 
5. 

[HI®<Z>«S¥&t£9n 

glH (a) . (b) (4, *»W^J;5«*WtirtEfik^ 

am, (b) <4 (a) <e>a-a»tshu is 2 in (. ) ~ 
(d) (4, mm^m-B-^^-rm. jbsh (a) , ( 
b) i4. *&w<oi&<onMm&7F-tm. is 4m (a) , 

(b) (4, 3SSM*£8fi©»£-«rjj*1-|2U IS 5 HI (a) 
~ (d) (4, *-V©^j*:fc&«r;jH-0, IB 30 

8& • fflKOfiGBH, IB7HK4, xyj?i/»-^a** 
1"H, SS8HK4, 1M KS?a-^atr*i"H» IB9HU4 

N ij-^ k->»— ^sw-r^^jeetwms^i-in, isi 

1 • • • etfflq, 2 • • • Sffi. 3 • • • gf&/i, 4 • 

• • 3BS»fl£, 5 • • • «B. 6 • • • {£^Jf , 7 • • • 
IS10 

(a) 40 
(b) 

(a) 
SB 2 HI 

(b) (c) 
(d) 

4 
(O) 
(b) 
(a) 

(b) 50 
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® b * Bi#it ff (jp) © # §* as a 4> re 
@^H#i^3g(A) ¥2-295752 

@IntCl. s SUSUE^ JfrtSS#^ WU^POMCOlZfl 6 B 

B 41 J 2/205 

2/05 7513-2C B 41 J 3/04 1 0 3 X 

7513 2C B 



@*| e ¥1-115887 

@a ■ ¥1(1989)5^9 0 

@§& m m ♦ » s re *»**hk+*&itb3#6* (WAttya-n 



« * * 

J5CT 



»t m s it & fc «> © x* & * — f^ffl & t % fiettfi 

g>«jr^^/^-ffffl»tt, 1 o<B»E»fci4jac*r 
*«<D:n*;p#-#ffl«*6tfEttmn*-c08s 
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(8) 
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JSL?ttft-fl*»>. 

tfcti «** 1*1***11 t«ft-r*K{t«H^ 

-f V 0> x y hy 'J >5 



»B¥ 2-295752 (2) 

***<**5i**«e#«D*» (dreplet) 

ftt*l«)*Att. «ittr*B«tlF»3060429 
ffllftB^iht 1***4 (Tele type^it) 

t*o-c. £fttt*®**i*>ft£fc»««9itttc 



^tt^t. icffitfMf. 

* y J; ij itift 3 3ftttfflbfc£«tt 

* « t umm * t * & x « *i «m ^ a * «tc 

««fkic^o -caK*fc*8i&£*9*jhictttt 

**?£«ttf*4»0>l?**. 

ttiCi:oT»tiO|«ii|ifcB««*(0*It 

c Jit*. Bftfttr±CB« fcf? -5 
fifths? Kl«ttt4-0te & J X»a* »J 7 



* a io -r * z 1 1? tf x y *n » * * « « « ic « « 

4*. J: 'J£«tt*0*a*ftA£« 

*• :c^Ut!f HSic^o t4ffit & BftM 

H»fcli5ahT^635rA (Hertz* * ) «C * o T . 

y x** ij s/£rtte*««SHic«* it 

y x*fc*««ffntc »**«»&£*£*»* 
•litt, eftH*<DffHtt*a tTB«t«. 
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il. tt««»«»^ttoT««fkma J: g Eft* 

cai^B**********. 

*yfT^K (on-demand) -CB*fc(** 

9tttOKft«#(«fflt«£9it#« < B** 



*f[S¥ 2-295752 (3) 

$54«>#5*tt. « 1 3£* 3 <D#5*lC Jf<fl£ 



.fc^-CtttfJUffl**-*****- ^^^^^ 
^fl«;Xjy»M>9 fir* If »2*TE»t * 

*, <?> * zmm-r * * k- * v * m*****-^ * 
& a 4 — ft. a aft, 

❖ ftifc*«Ufc^O-C**. X- »fc«62-4 
8 5 8 S^&«t:tt t 1 0<D»*C« V 6*vfc* 

OAAM^^»Xl/H««»t*ikCi 
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(10) ^m^2-2 9 5 7 5 2 



H6 2 - 4 6 3 5 8 fii«i:tt. 1 O <D « £ * lc 

- 4 6 3 5 9 ^^«U. 1 ICftfcS 

(3 m & & * . «&B 6 3 - 1 76 2 4 CO 
tiyfl6*ftJ:3i:. * ffi P »c 1ft & 6 ft K ii fft 



?#ffl¥ 2-295752 (4) 
* i&ja u it «* ^ ^ t, © ic fiPt «: . #&n 

-*ffl<0»£. * «P**«tt**-C0E««D;b 

fflpt«#r*fcHK« 



«5 9 - 1 2 4 8 6 4f jittttt, ft »t ffl « <D * 
•eJ5£Lfcffi#*-f 3 > 2" } * < ^fc-t* a £ £ 

9 - 1 2 4 8 6 3 ^1^. 44RIQB9-1248 
64*^«CBwSHTV^ttt»ttt. *f 

* a. 



3 £ K . 5 9 - 1 2 4 8 6 S^iifttcd 

*6 fc « rt u , * * ^ a; . -tii^co^-f^y^ 

* & . 

JL a 

**y. *fcH9«HWtt. "iffia >*»*a < ma 
* A 
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a*a^6t«««*K«-ra = i*v>a, (2) 
iti t*e«tmn *T©ffi«^&*r u %>r c-c 



»6S¥ 2-295752 (5) 

ft fcg tc . »6BK«^^t/<^^Viy hCi 

30 ©a a* 

(b)ttfc-* 2 9 #Aq«**T. fc-*29«> 

(c )tt fc - * 29«±ffi-c&«Kfcifc£ftfcW 
aft 3 i LfcttS-e&a. c<b«*. ^xjp 

3 0tf#UJfV5*va. C «>i** t-^ 2 9 ttt* 
3l;*»tvT^fcl*tt*fc* *J . fc-*29«>a® 
ftfSi 3 1 

4 *5/-«r*6**JB<ft*. 

« ifi *? * y . * K'/a-ii fflk J:tfft6. & 

9Hc^-fKJ/^-3»s<&-<vi'fflf«tmiBta«)a 
^^a^easc 

Tfey. **«Wtt. ^0>*-< Ki/.a-* sicaiB 

•c, ltttmp. 2t±a«. 3tt*j»»* 
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